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1 

MH«>ffi»c*rt- 5 iE^-r 5 frsjEMtott t * (dm m 

SftfcjmiBA*«[4:rai:«[i:ftSJ:5^ HMEilHfcx- 
<7)ilj^(7)»SM wawttft4:H-*i-5 w t lc J: o X , 

m 2 w«a*<?>*jsBB«wift*'fr wis-r 51 2 
3] f 1 <afl«<aii3iitt&^ h^>^ *#tic& 



(2) 10-234012 

2 

a*ife«cj:orMiE«aiJi»«^jffifeai*nfcfta^iii 

5 ] » 1 coili^coilj^iil^^ b 9 v 9 ^ttJcafe 
^-tftSJE©*^— ^(c, Huia^i<oiH^:J^To^2^ 

•»w«*«#3a>6ft5«au««ft«*atpfc*^ 

^0 ^«Wd*t3E^A*lt*:»36L, »*UfcA*«c J: 

o r Huiaji ^^^^m^- 9 * ^ a mm^M * m& l , 

^TO»««*JC»ffii-6m^«*OB»3&sft*4xfcffl 
50 ^f£^^(il^T f --^c7)^iij^fi:ic^L-C 2 ^Tcgltic 



3 

=*1M yfMftlt, m l <o<BRofi*«R£^ h y 
IB** 7] ffiGilj&HRtt* «)BBB*-C*)Sw4:*:1» 

2] ftQEtli&HRtt, HDm*«Sr*S*R 
RHEA «9 5 6RBfrB«fc*tf**t— BSR-C*>S 

a «r#*^- * * £j#-r * ■ if sE»#a t . 

fcJ&2a>«RG>«*««Sr, fafta>OiiMBRffi« 
«j&B8«offl*»s*<o««[iS*^R«[i:--*-*-'5*R 
*^-^*^l[^«R(-*fcifi^A*ffl[SrWSL, 



(3) WBS 5 ? 10-234012 

4 

RSrut&i" 3 £*«Rtt»^& <h % 

w eo«^»R«**aic ± oti^a^ift^ ft s n 

fc«R»#^-^lc#Lri»KK****i-iS!il[S!*» 

R«Mr#tt0 5 5R**«*tc*tf*#-BBRT?*>6 
ffiiiBBRS:«»r**aHR«»^at. 

IL-C, * 1 <0«R*>B*«R*^ h y y^^tttc*^ 
T ft 5 «R»* 7 s - * £ ±0L1- 6 iE^^^^a i , 
r <D&Mtt$7— tfrb BMB*R«tt«*U:*i-JC LTV ^6 
£ 2 0«0c<aS44KR«: 0 ffii-«iffl^& t . 

ftoasixfc#«*«R*^, «nEffi5iBaR(Dfl[*»tb 

£ l ^1®R(50ili^fS^^ h y y^^ttJcjfe^-CftSWB 

fc«2 0«R<D**«R*r, ^^r. *2 0RHfS»^b 
45«ay««<oWH36^R««*^#jsSS-&, 

30 tf 1 1 ttc«HERH[flr**s*9 9 5R«Srtt«(c$^# 
»-B8R"C*SS5iBBR«r#»$-fr. -t^BU*»s*0 

R1it«#«c»jCi-SH(rE«R»*x-^*wa^«Rlc 
^tiav>A^fS^#^$^r, ^^LfcA^ffi(cJ:oTSfi 
fE^R^^- ^ * (O S 0ES^«R «: ®& * * . 

!JWSft3*Lfc«R#*7*— *(c#LT, iSESKfttrtt 

t (c£ 2 ofilRfloRfifSi b ft -5«»JW«as*«>i&* 

m^ffi^^r, » 1 (OfflR60fi^«RS:^ h y 
icffi^Tft^WR^ffi^— ^Sr^ritS-fr. 

» 2 <7)fiRtf>fi*«RS:Et 0 tb S It, 
JR0ffl*Jx*:*B*«R»c, ttlEB^ttRiflSft 9 55 
B*K«««c*tfitfeJc«JIERB«»ds*!5 o <5&{fi 
*rB««d*tp*»-H*"C*>5*i&BBR*:#Ba*-fr, ^ 
JO <fcB*«Rjc*H- 6 tfII5S^BiR^M*r*aj $ -fr 5 ^ p 



-3- 



5 

[0 0 0 1 ] 
[0 0 0 2] 

^8c»stt, affirm, wmaii, cd-rom^i 
[0003] z^^^^^^^^^^i^^iS&^^Giar' 

*> 5 * <b tf^ ^f>f7 *fc£ ic jo 1+ S ^C{L f£ # 

[0004] *<otL$> s w&T—z^mi'Xte, vtm. 
«Lti-s^*^a»ds, si^tirt^ 0 «x.tf. J.co 

x et a I. "Secure Spread Spectrum Watermarking for 
Multimedia", NEC Reserch Institute, Technical Repo 
rt 95-10-m, WT<OJ: 9<catff^S*Sixrv^6, IP 

i;«to x » e>nfc#aiSBB*<o«^«*^ 9 *>«»]«« 

[0 0 0 5] 

(^fi^Jp* $ *vc ^ 5 1> ^ £r4#>ti- 6 - £ li^^TflB-Cfe 
for-* tMUfiiii*!*^^ £ • I s 



(4) WH^Pl 0- 2 3 4 0 1 2 

h^M^am-r* iridic, ««wfcii:x**LT#& 
[0 0 0 6] w(0<t9lc, ajfeoftWtct-s^ttsiJWft 
Mtes 1 0 0 0 ttgS^Iilf - ^ 3 f - ^ ^ 

tt^b^vNx-^^-^co^jc, mmx&> 

[0 0 0 7] ^cor'— ^tf^fiVJloraJB&itttt 

20 *it«*ljli-S^ttTB:^«cWiJfll«36S*MlcB** 
[0 0 0 8] t:t\ *38iB<DRJBte, ^_bOB3Htc« 

£ «M L fc = v tr a - ^ pT R jSE* \z. BB i" 5 . 
[0 0 0 9] 

(WIEB l ofl*KT<oB 2 <oB»o»«[«» 
^0 *<z>*H«»«cBBaf+*fCB2 0B»fej«L (Si) , 

«>**»*«:»aa t (S2) , iRetftittMic, m 

50 (te>nfcBJSM»<o»^^Jc#i6rs»^«»(cft 
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7 

fci£t\\;/3«4:4#£L (S3) , HME* 2 oBftWl^ 
(S4) w£ 

[0 0 10] WH*«*> 
»«««^itt*«*««lwS«>ii*ix50'ett<c<. d 

<o«»tt, #*«c/hS<r*tf. Sot, lf*tt<z>3M 

fH^ic J: otW>ll* *:««-*■ S Wba><a* 
{t<h#J£LTV^cQ-c\ HII&t*— "Ct>, 

[0011] JKH^-^WSttf*. 6Mfo^ 

«, rgb m^cD^m^im^m, xhyccbw 

[0 0 12] BSHfe^-^co Ky Hktt, IHMWBrO* 

[0013] mmmtD&mm-B^te. ^m^A, 

ixtf, «*«S»*IBMo«ii«JkiS'><c<46, ft 
"Cft*. 

[0 0 14] S&B8«tt, B8«3SO»l»-C«#StLTV^ 

-eft*, bp*>, iJB»*lc*rtft«*JflMS© 



(5) WM^Pl 0- 2 3 4 0 1 2 

fctt. aaSftoJil«*:*ft<i-ixf*Av\ zco::<t*> 
[0 0 15] fB#JS2B*fc<a*Wht, »#* 1 lEttW® 

*lc*tf t 4: t)(cimemtt *WR0 3 *ftffl[$:fl[«^ 

io [ooi6] »#«3K*fc<rc3S9iii, Wii<ow&v>mm 
m*-* v v yt^mz.&^xtezmm&T*—?^, me 

^ffi»d^a«sn^«2<ofi«wfi^ffi»sr, 

[0 0 17] »**4EttW36^f4 % f»*if 3fS®coij 
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9 

«IB«^-^^*W*«*c»LTiff22ae*SrlltLT, jft 

fi:^^ h y s/^^^(c^r^5i^>®«x-^^, awe 
k i <omm^T<nm 2 <Dm$c<D%imt ^ & ft 5 iwm 

^Tft5/i&!&#*x-*££/SU 

o r hu en asft^*^- * * 0 s t , 

[0 0 19] W*«6|E*<D«^tt, »*«5|Ett^iir 
tfe£SS LT. ft 1 0>fcR<oa;*«**r-* h y y * 

[0 0 2 0] »*«7E«o««tt, H«91, 3, 5 

2, 4, 6WW^MC*3»t6ffiaBBtt^, HfflBBft"C*> 
[0 0 2 1 ] »3ftJS9E#W$6Mli, 3, 5 



(6) «p885P 10-234012 

10 

It, »3ft3S2, 4, 6 (DfttlMCtott *ai&Hft* s * S 
[0 0 2 2] 1 1 K*<B»91tt, if* 1 ! 1 . 3 , 

[0 0 2 3] »#JS 1 2 ft # r f 2 , 4 , 

[0 0 2 4] 1 3 EttWSSHHtt, Jg 1 <Dfi§£fe<DiIi 

h y ? 9 *mz&^xt£%mm&rf—*\^ m 
eft 1 (D^R^r^m 2 ^^mcoRfiit flrd* «b * smsij 
««*a*atffc*^«aw«»iiisit-e*)o-c, me 

«>#ir*Kic3#L-cies!*»*rifiLr, ft 1 

Wix*»<oiWIEft«[fS*lc»jCS-fr5i:ttJ-, ^ 

5>*f*- ^ * <75 S KX^«ft *■ « »-r 5 *^«*«** 
ft * tbfe«»»*^- ^ ica* L-c»a:s6**«r*i-iaa: 
[0025] bi*ji 1 4is^co^0^(t, tmmi 3tzm 

~*<D&mmmzMi,xm&m&*:MLx, sioas 

(WK#»««*^»JtLrv^JK2a>«*<oa^«ft*r 
[0 0 2 6] 5S2*<^*Mtt, nVf^-^JC 

ft siRs*^- ^ <75#sr*«i:ic» l Tiia**«:is ^ 
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77 

ft 3 £ i MS 2 offl»<a«ffi« 6 ft 6 «*J««rt: 
y^^^lc^^Tfte^^x-^^^^^:, 

[0 0 2 8] 

ttm (fit, wpjflr«2SJiKHife) *r»a-e#5«H-* * 

[0 0 2 9] ^ BfeSUWaSi&^tftOJSiil^— 
* 0&y ^ P-AI*?- ^L<tt, NTSC^7 

-ii«x-^^bam$tufc»Sx--^^) 3& s , nxn 

M) fli<7Ml^/J^ft6^~^T*&££-t~& 0 

[00 3 01 liiffi^y^-^it J^L/cJ^Hi£>^ 

(DZfuy? (fib, #^By^WftliLiai) © 



(7) WBBVl 0-234012 

72 

;k*[c#LT, BS53E»S:tT5o DRlHfeSriMM LT#^ 

ir«4r^k«i<atts-rsfc«)-c*>^, feu, m*<vu# 

■•^ftttL*}©^ 8x8f*a±tUfe< 
zbtm*. Lv\ 

[0 0 3 1 ] HSXftiCBBL-Ctt, 8SS'Jf&$ft<£>#ff#lc 

;lt\ rjE^-t-^j tia, NxM«^lB*36*b<tSJiKiii 
[0032] ftjc aaffl = ^tr=.-^tt, sfcsutiwss: 

^§liitttt6ftTV><5ffl£fI8 
[0 0 3 3] #«#»Cffl*SftSffij&Bfl«tt* *«* 

3 0 JWWjKttu ^^Utt LTtt. **6ftBB»X- 

fctiw:MA s *«ftt5©-c, 0i]x.tfTia«: (i) ic** 

[0 0 3 4] 
[mil 

f A . sin ( ) ( 1 > 

^ [0035] = mmnzMffc-r 

[0 0 3 6] *w«t\ m&m^otizr-fte^ jttSE3E 

50 ®^coffi^s#^x.6 0 wOjziicurMaflMsaji* 



13 

cor% ■WiJflMHSi&»iii«^ f — ^«>*fttt. «/MSS*c 
[0 0 3 7] ttaiffl^Vfa-^fl &S*l*iiHfc7*— 

[o o 3 8 ] f&tfiJS^vt: 0 ^ — #tbb1nti&m&> 

^lt, z\<dx oic^xj&tbbtitcm&m&n&fttim. 

tt, 3>MC'<*BKJ:oT»KS*ifcCPU 1, A^ffl 

r^^i2, rom3, m^mf-i xfmm**^ 

[0 0 3 9 ] AMr^^gi2lt CPU1H«) 

^{Il£i:tM^f-^ 2UCPU1 tcA^-r-s^ 

[0040] m&mm&ft^®Rxf=>v ~-**iiS8£ 

frfc lt<?)ROM3li, CPU 1 fCT|jfT$*'i*«B'Jra 
8I^n^A3 1, KSiJflMB3 2, &tflt£BB»3 

[0 04 1] CPUlIt SiifflaVtTa — ^^ftOWJ 
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14 

-t, *©rt»icBK8***a« i i. «*aaiftisa5i 
2 , i 3 , i 4 , atwraaaeift 

*fr*-*. 0 2lC*5ttS£*ti:, CPUlftfCjo 

[0042] EaKft^a* L-coacssaciftftaa 1 1 
n> A^x-<^^^B2^e>se^mu^NXM®*<75 

70 J^lHglx-* 2 1 KttLTiMiLfcEXffift&a&lifT 

i: < n x Mi^-r h y y ^ ^ $rB^t 5 0 i^i^s 

^FUy^^, EAT, gt± rflyft^ftlf^T*- 

[0043] (tmaiu* i 2 ft, E&XftASff 1 

IMl 3-ii^i-5o 
[0 0 4 4] ffftlKft^R <h ltOffi«i»» 1311 
ROM3^e>»!SUttf«3 2&0<S&BI»C3 3 SrBEfra 
tfo *LX, W8«flr«3 2 0#«*««c, *i&BBft3 3 
SrigjlLT, *»«»©**a*ttii-*»»BM*3 3 
©it^AM«:**6. tit, #*><b*irt:A2Mitta> 

<pfrb. ftftaau^affl i 2a»e>afc*;h,fc»«?i-3m 
MotM^ u-c«»sa«fu i 3 ica^p-r^o 

30 [0 0 4 5] LTWMlMl 41*, 

1 3^ba*p**tfc»«»c«-JC-*-sa 
[0 0 4 6] LtOfE^Ml 5 

bft5«*J«MR«a«fli«5 1 tr, tii^ffl^f^^^® 

4 v tti-r 0 

[0 0 4 7] aiMf^^^i4lt CPUl/j^i 

jx?mm, mx*>z>o 

[0 0 4 8] H 3 ft, BMiJflHSa&^n ^7^31?r|j! 
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15 

h LfcaafcHcSWrsn* sooi t?n cpuiii 

»J3iJ«f*3 2^itLi^«fSi [i = l-L] «r % 

[0 0 4 9] iSfcCO S 0 0 2T*fi, CPU ltt, LfllGQS 
&(ligc33 (fi(x) = l — L] ) £ROM3^(bI^ 
WM^o ^S0 0 3m CPUlfi, NXMIIW 

[00 5 0] #C<£ S 0 0 4 -Ctt, CPUlll, S003 
[0 0 5 1] S 0 0 5 T-fi, CPU1H, S004 

&<n*pfrt±>, s o o l KTBIi*&Ayj£«S'J*«^#« 
Si [i = i~L] ic#jSi-6ffilWcfc*a^«*c 

i [ i = i-L] zmni-z* 

[0 0 5 2] S 0 0 6 T*fl CPUlfi, tUMttMt 

r "i" its; cpu so o 77^ so 

(DS0 0 7TU CPU1H, &m$t^<n^Zh&MC\ 

jc»jCi-S«WJ««l^«* s i ^^ii: f i (x) *cK 
^T, f i (cik) = Si(75BB««:*fc-*-Kiffl^»cik 

S i tc^/C *tfc«»BB« f i (x) = S i <7)ft? c i k 

[0 0 5 3] #W S 0 0 8 TMis CPUKi, S004 

«SCi£H!*, SO 0 7KT#fc&ftfc*#ciktp* 

[0 0 5 4] S 0 0 9 T-te, CPUlli, i & 

^C*tL-CS 0 0 7S(/S 0 0 SO&S&HfTLfcd^ 
^fsy^t5, tit, *fc^Si^LlCll-C^ 

fcttixtf , s 0 1 0 jcraeift i fc-f y * > h Lfcm 
x\ <&mz s 0 0 7 icM-r 0 

[0 0 5 5] rn*C»Lr«*i iftSLJCJtLTV^ntf, 

cpuiii, soiiic&^r, s 0 0 8 -ccos&<7)& 

t, NXM Ky KDWiliWiaffWf-d'Irtat 

So 

[0 0 5 6] &<Z> S 0 1 2 CPUlli> S011 

*S6«4lc«r#&tr. J£Ui{;:<fc9, CPU Hi, iii^ 



(9) 1 0-2 3 4 0 1 2 

/tf 

3>fa- Zl/MC^<^B(C J:oTS^^tbfcC P 
Ul, A^7^^^12, ROM3, &t«B;fc£S« 

[s]--Cfc«9, 0iROM3F^(C^SlJif^aai7 P D^^i>,3 
[0 0 5 7 ] 0 4tC*3V^-C, A*fflx>f.** 36112 *1 

cpu i^6^»^jcur^a»ftiB«T f — ^ (mu 
20 Ffscxtmn. x?$m. ytmm.f* 

[oo5 8] »i&Hft«#*ikJio t =>fcra--^prB6jBt 

ftttt<7)ROM3lt CPUKCtrff^n^Mif 
SWo^7A34, &tm&BB»3 2*«fSLTl^ 

[0 0 5 9] CPUlfi, JAttSffl^^fa — ^±*(DWJ 

7, xtms"j««*ffi« 1 szmffli,, m5\zm^7fk 

[0 0 6 0] iffS53C*#a fc L T coHSg«»toSffl 1 6 
tt, A^fflT r ^^^^©2^^^tibiLfcNxMii]mco 

«**r**J(tHi-*- tit, NXMiwl^M^b 
[0 0 6 1 ] &tb3M£ i LT CO^aaj^SSP 1711 

[0062] wtti^at i,x<nmm&fi-&ift 1 s 

3 30ttJM«^o tit, ^^"bn/c^tU^ffl 
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17 

[0 0 6 3] fcB2>3S«5tt. CPUlA>P>«*nfcLfl 

t^^yy^ft^^o 0 5*4, ifcsijflmaffi:/*^ 

[0 0 6 4] ^(0«gU«#»ffl«!a*s^^-hLfc«» 

wcUft £nss i o im cpu L«<osi& 

H3&3 3 (fi(x) [i = l— L] ) ^ROM3^?)& 
[0 0 6 5] #CCOS 1 0 2fll CPU 1 *4, NXM® 
gW>-i£tfo ^S10 3t'll CPUKi, S10 2C 
aSf^l^Stt, NXMKyhO«SMI*7 
[0 0 6 6] fc<D S 1 0 4 XYt, CPU1H S103 

#{f^-Si [ i = L] lc#jC^s&Btcfc£fi^ 
ffrCi [ i = l-L] «r««i-S. 
[0 0 6 7] ifk(D S 1 0 5 -Cil, CPU1I1, ^i^f 

X "1" <t-ra o ftfcl, CPUlli S 1 0 6 7!/^S 1 

COS 1 0 6-Cte,- C PU 1 *4, «LJl*l*<a*3^8cCi i0 
{c*f/C-*-SSi^BI*f i (x)coCi (c^i-5tU^iffiSi Sr 

[0 0 6 8] S 1 0 7 T-*4, CPUlli, i # 

WTLfcj&^a**:^*!/ tit, *^atRi*s 

> V h Lfc«T\ S 1 0 6 (Clto 

[0 0 6 9] ^ixfc#Lr*ft i aSLfCiiLT^ixtf, 
CPU1H S109C^^T, S106{CTt^fbtl 40 
tz±X<DfttimSi [i=l-L] *HCi-S**^. 

«»Ci [ i = i ~l] o^Sc^Wift^-^rt-ecoiE 

!£®5*4, S 1 0 2 icTtt^aA/^aSfc^Htef*— * 

[0 0 7 0] ft*5, *SHS»»c«v^iiSB:SaE»t 
LTI4, 2&tc«* = 1^>'X* (2&5cDCT) , 2 
»C7C«UR*>r ^*lft (2^DST) , XI4, 2&5cT 



ftfflW- 10-234012 
t LT 2 #CtgD C T Lfc»&lC*5tt 

[0 0 7 1 ] 

0 (a) (C^-fi^tC, NXN U&L, N>>8) B3t 
*fKfil:*4, 0-2 5 5<7}^U-*>5r— /UT-£>£ <t 1"£ 0 

«ai]««i4. no (a) ictjH- <t 5 ic, 8x8 

lBo#B*Jce<Z5»Stt (2 5 5) XteHcojftgfli 
(0) £Sfc»Kf+#LTgWt* TFJJ Sr*LfcHtt 

s 0 cn*c#v\ waaflwaaRiHftT*-^*: r»*if 

DCTJc <fc or #&ii51*»ftli, J®B&^-*lc::fc 

(x) , 010 (e) <0^7 7l£^3ix5»#:R 

(»«»]« ^*l&&31) 0 6 RXfim 8 *4, Hffi^J l ic J: 5 

[0072] ^(oBfflfl««aBi«a3fts^^— ht*ia» 

^(cHff$tt-5EI6<OS 2 0 i -en, CPUlIt 
lH&7*-*S(i. j) [ i =0-7, i =0-7] £, R 

[0 0 7 3] S 2 0 2 T*4, C P U 1 (4, S&H§£k 
f (x)4rROM3a»ktt*&tfo ^S 2 0 3m C 

[00 74] S 2 0 4 C P U 1 (4, S 2 0 3 

ZMLX, miO (b) i:/Tt«*NXNKyhWfla 
ft^Bift^— ^«r±J*i-S. *flc«tctt % ZCOS2 0 
4m CPU 114. H7^t-2»7cDCT«ia-y-^ 

[0 0 7 5] ^CO 2 (^%DCT^lf y^-f>CAo 

r^cos 3 o i-ct4, cpu i*4, HU^fta^lSft 
c(i ,j)<nm&Wtft^m&ir-?tpx<Df\\ (o&m&t 

-f-5) 4r*i-aCfti «J«{bLr "0" kirh 0 

[0 0 7 6] i*C0 S 3 0 2 "Cf4, CPUlIt x (7) 
Bi»Wi(x)Sr, TIE^: (2) {c^-TiS«9^:^-r5o w 
C-C«»xtt, HKB«^-#*lc*3Jt-5#]ii*<DW (0 
^S^i:i-6) {c:^ttv^5o 

[0 0 7 7] 
[1*2] 

Wo(x)= /J (2) 
[0 0 7 8] ^<7)S 3 0 3m CPU 114, Uffi^* 
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5 0 ^S 3 0 4TU CPUltt, ^yCD&i^W 

j(y)£, TIES (3) {zfjki-mv&fe'fZo ::tf 

[0 0 7 9] 

Wo( y )= VT ( 3 > 

* 

C(i,j)= Z Z G (x,y)-Wj( 

*-0 y-O 



11) «HW¥l 0-234012 

* [0 0 8 0] S 3 0 5 r*li, CPUlfj:, 
*3V>r^$tLTV^PlBiScWi (x), Wj(y)£IB@Hfe 
x-* ic4-*tl6*H*0»*fl[G (x. y) t lcg-5^T 

Ties (4) £HtTU »msttfcift**, mffi^^m 

i j lc±or»fiSK5J*«ftC(i, j)«)*4:i- 

[0 0 8 1] 
I3&4] 

10 

O-W^y) (4) 



[0 0 8 2 ] #:o S 3 0 6 -Ctt. CPUlli, 
*y^i--5o tit, ^SjOl^(N-l)ClL 

rv^^v^^tcfi, CPUiil s 3 o 7te:fcv>T, X 
tj^^y^!J>y h-T^o CPU1H S3 

OSM&i^T, fLWjfiCC^** i *rTE* (5) KftA 
L, K*y<D«ffc3!cBB«Wj (y)i: LTKffiUit-r. 20 

[0 0 8 3] 

[ifc 5 ] 

Wj m-V* — =agn j (5) 

[0084] CPUlfl -t^lSf* ^S^r S3 0 5C 



StUd^LT, a**«C*5»+S**i <ZHiS* s (N- DfCjg 
LtV>5i S 3 0 6(CT*j3£Lfc»-&«C[i, CPU1 
ft, tol£:S 3 0 9 (cit#>£ 0 IWS 3 0 9T'(j:, CP 

u ni, m^t-*j»tssc» i W(n- Diciir 

V^^^9^f ^7^ta o tit, **3Eft i COM 

as(N- DicitLrvN/^v^^^fi, cpuin, S3 

CPUlft S 3 1 1 »C*5V^r, SB#A"C<£>2E» i £T 
Est (6) left A L, «»x<z>Sfrfc*H*Wi (x) t L 

[0 0 8 5 J 
[ft6] 

C6) 



[0086] CPUlIt *0«"C % to§£r S 3 0 3 tc 
ML, »0??»JJCfiFi-5l:^.«*C(i. j)*3lffi"*-5o - 50 
*iie*fLT, 3l#jSU-*5tf-5aE* i o«36S(N- l)fci* 
Lt^5 k S 3 0 9tCT^J^Lfc^tC(i, CPU1 

[0 0 8 7] tol^M£*Lfc0 6 <r>* -f yyu-fy^io 
^Tfi, S 2 0 4(7)^Tf, flLSflSS 2 0 5~*ft«>fcix 
5 0 w<7)S 2 0 5JWP*S 2 12 "kX-comm-Z. El 1 0 

(b) Tb^. (g) (C^^tu^^tC, MWfc^HHfcT*- 
* (010 (b) ) tWDC^Sr^tlSMSlllS 40 

(Hio (c) ) ^oiiiit, ^(omm^m^m^ 

*iif«^— ^SrS^i&tfJ: 5*-L^tt, DC^MU 5 

[0088] S205 r*ii, c p u i «\ Eittjat*!* 

ff»C (i, jJoiSft^fflftf-^t &t>\ 
S*li«*^#^»*iii*s(i i 50 



to*HbLT "o" 

[0 0 8 9] 2fc<7> S 2 0 6 T-f±, C P U 1 12, Elffl*!* 
«^«*C(iJ)W«ftft^*M«7 ? -^*T*<7Dfir. & 

j £, afflfttr M o M t+s. 

[0 0 9 0] &<50 S 2 0 7 "Ctt, C P U 1(2, R OM 3 

a^s*®*^-* (mi o(d)) avffii&Httf 
( x ) (01 o(e)) ^tbit, »#jftic*jrtaae 
ft i &t5*» j ic*oT«j£*ft3»*mi^— **a> 
#fiS*r*jii*S (i.j) w»*4(«:tH*K4:i-6»aH 
»f (x) o^A^«cijkSr**6 0 BP*>, f 
(cijk) =S (i, j) ^rri/c-rKi jfi^»c i jk (1 
< k ^Ki ) £, ^:T^^6a wwT\ f (cuk) =S 
(i, j ) »c*H-S*cijkO«lftttKijlB4:3eHSix 

[0 09 1] ft<7)S 2 0 8X'll CPU 1(2, S207 

Cfti ROTOR J lc±o-C1»*S*La*UiS«M:*«» 
C(i, j)^«fc*tj£^t^S:«tRi-5o ^LT, 

tM5 (0 1 0 ( f )#bs) 0 
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[0 0 9 2] S 2 0 9 VIZ* C P U 1 tt, 
#tt*2H8: j Ofi!** "7" lcaLTl^6^if 
y^t5„ tit, "7" IClttV^ 

ftl/^fr&Kn CPUlIt S 2 1 Ofc*5^t2E» j *: 

mm-tztzMz, t&m&s 2 0 7-jni- 0 

[0 0 9 3] w*LlC#Lt. fL«pjftHC*5»t5*tt j <Z>ffi 
# "7" i:lLT^5fc S 2 0 9^T*>J*Lfc»-&JC 
n CPU m JQSSrS 2 1 1 [cmfrZo ^<KS 2 1 
It'll CPU 1H W»jft*c*5it5JB* i /0 

w 7" jcau-cv^s^ifiA^^aiy^-r*. tit, 

**r*fti^>«dS "7" teif LtW^v^lcn CP 
Ullt S 2 1 2 le&^t^^C i U ^ > b Lit 

'&X\ 3>cco?iJcol[^ff*C(i. j)*r«»-rsfe*^, «fc 
3M£S 2 0 6— If 0 

[0 0 9 4] miC^lt, m«P*lC*5»S**i^« 
^ "7" lejgLtl^^ S 2 11 KTWtLrtAfrKl 
n C PU 1 n &m£:S 2 1 3— it^5o :<7)S21 

3 -en cpu in s 2 o 8ict«tf s n*£*ifci:^ 

«*C (i. j) fc^tfflfttt^WHfcT*— * (BIO 20 
(g)) £ff*C#LX2ft5c#DCT*lfcLT, (§110 
(h) lOTiH^NXN Ky htf>5*®«ffii&»!iffe'7 f 

— A*wt-n w(os2i3tn cp 

[0 0 9 5] C ^ 2 ^TuiSD C T toll^A"^ >(C A 

otfffl^s4oim cpu in wOtostcffluN 

TfE5£ (7) - (10) <7}ii 9 

5 0 

[0 0 9 6] 30 
[*7] 

WoW--/t (7) 

w,w- vT- Ji f^ i <*> 

Wo(y)=V^ (9) 
r- n(2y+l) 

Wj (y)= v£ cos — iTJ J ( 1 0) 

[0 0 9 7] S 4 0 2 tn CPU1{1, 40 
IftlR (x,y) (7)l-^iij^^^ili^--^F fc 9tcojiJ 
(OSrftfe^-f 6) Sr^i-3C»x*. Wklt "0" 

[0098] #w s 4 o 3 -en c p u i n IttiM 
mmR (x.y) ^^jUteSii^lf^x— ^rttotf 
(0£S±£-f£) 4r*1-**y*r, fflftlt "0" 

[0099] i^C0S404 tn CPUlIt m^St 
coSEft x Xt/ y lc £ o t1#S$ Jx ^ 94 ■ Ifeaii&flFIBIft 
T*-?<DMmR (x.y) <75»iSffl[.Sr»tai-So 50 
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n cpu in sftfet^tx <DiSr s 4 o i ict 
**LfcS; (8) ©BifticftAtsirtfci^ s»j»-e 

0D3EttyCOffl[SrS 4 0 lCt^llfc^ (10) a>BM& 
(cttA-f£ 0 t<D±t\ CPU in ±IEftA^rtfoAc 
ft (8) (OB8*&^«: (10) <£>Bfl». &t>*lc. S4 0 
lfctjefcLfcS; (7) oUft&VS (9) oBB&fcS 
<5i*T, TE5t (1 1) SrHfrU 
aS^ftxMylciotftS^ixSISR (x.y) 

[0 10 0] 
[3£8] 

M-l M-l 

R(x.y)= X 21 C (iJ)-Wi(x>-Wj(y) O 1> 

uo 1-0 

[0101] &<o s 4 0 5 tte , CPUlIt 
*ilt5»y^(N - l)«cautv^^4f 9 A***- 
^y^-t-So tLt, **fae«yO«[36S(N-l)«c»L 
t^fcv*»&lc:n CPU in S 4 0 6 M*3V*t£ft 
yW^^y^^MttlC, tel!:S4 0 4^U 
^^^{c#-r^®^R (x.y) co3WSfflS:SCffii-5o 

[0 10 2] ^*UC*fLt, »ll*jftfc*5ttSSE*y<Z>« 
^S(N- l)lCj§LtV>5<*: S 4 0 sict^Lfc^ie 

n cpu in #yi*s 4 o 7^ittf>*„ :^S40 
7tn cpu in ai*jft^*3*t5*«xo«AS(N 
- DicaLt^5^^9^)^^^^^-r5 0 tit, 
*yh*a»xo«36S(N- Dciit^/^^cit c 

puin S 4 0 8{;^^tax^>^U>yhL 

(x.y) ^sM^wm-rso 

[0 10 3] miC^Lt, »**(C*5ft5«*x<0« 
^(N- l)CitLt^£<b S 4 0 7{Ct*aj£Lfc*&lc 

n cpu in ^iHftaaaiFMttT*—^ 
i-. 

[0 10 4] «y£*S]g£ft*:H 60>^ VA—^VfCifc 
l>tn S2 13^m »l^S2 14^I*bn 
5o I^S2 14tU CPU Hi. NXNi®*<7D*4 

[0105] ro«ffl«««aa*ad s ^^—hLfc** 
^(c^tT$tt^ni9cos 5 0 1 tn cpum, iii 

Bfl»f (x)* ROM 3**6 B«*&£fo ft^S 5 0 2t 
n CPU in Hi 1 (a) (ctf-TJ: 9<j:NXNli 

[0106] S 5 0 3 -ett, CPUlIt S502 
lctK^5i^^*31»«lii«^-^±«c»LT2»:5c 
DCTSrlSLt, Sll 1 (b) i:^t«WxNKy h 
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S 5 0 3T-fi, CPUlli, H7tC^:-r2i^5cDCT^ 
[0 10 7] 5 0 4«»S 5 1 O^tD^M^ 

mil (b) ibm ( e ) {c«s*L5«*c % m&zs&ifim 

mil (b) ) fODC*»t»t««Rff 
fiJ^ftftfie^Sr^i-aW ( i = 0-7 JLo j =0-7(7) 
«*) (Ell 1 (c) ) fcRoaju-c, 

[0108] S504 -Ctt, C P U 1 f*. &fcti*f#iS^ 

««: c c i . j ) <Dm&&#mmm j r- * * x-<d?\\ fc^-ras 

*i«r. SOMtLT 0 <hi-£, ^S 5 0 5m 

cpuiii ftu#*K^aftc(i. j)<©jB«*»#ii 

ffcf^-^^-e^tfi^i-aCft j Wffl-ffcLT "0" t 

[0109] i!fc<73 S 5 0 6 Til, CPUlft R OM 3 
^&ai&B8ft (HI 1 (d), 0 10 (e) ilSJ— ) £g! 

£$ti5ttffl»ftl*«ftc (i. j) coflESrSi^BB* f 
(x) CfUlt, i JiJB • j f? Somites' (i,j) 

[01 10] #C<7) S 5 0 7 -m, CPUlli, 

*3»tSSE*i oKsftS "7" lciiLT^£a>^5a>£^ 
y^t^o ^tr, *fflE*io«s "7" iciiL-c^ 
^w^tcte. cpunt s 5 o 8 tcijo^r^^: j ^ 

#1312: S 5 0 6^If 0 
[0 111] ^tiC^Lt, a#jSfc*5W-5*»i ^ffi 
# "7" tCitLT^^S 5 0 7jCTW3etfc»fr*C 
ft, CPUKt &US£S 5 0 9Mii£>£ Q :^S50 
9 r-fi. CPUK1 a»jftte*5rt3** i (7)M^ 
"7" {CiiLT^^^^^^^x^^t^o *t Lt, 
"7" JcaL-CV^^*&(dH, CP 
Ultt, S 5 1 OlC*5^T^2£i U^^Mt 

5 0 5— jH-t\ 

[0 112] :tl^lt, a«P^tC*5tt^aj* i (DU 
"7" (cSLtl^iS 5 0 9(CT^i^Lfc^(C 
fi N CPU1 tt, fcLJl^S 5 11 ^il£>& 0 CCDS 5 1 

I "Ctt, CPUlll S 5 0 6lC-C^ffi£*lfc i x j K 

&&mk wio (<n ) tp-^iHfc^--* (@ 

II (e) ) £ft5o 
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[0 113] 
[H 1 ] 

[n 2 ] **^<75SB i cnmmmmz zzm&m = > tr 

[0 3] HI2COCPU 1 fcTjm3Jx*«»J««W& 
[0 4 ] *««OS 1 coSft^lz ct Sttffiffi 3 > t° 

[i5] H4(7)cpu i fc-cufTSti^Ksuftstta 
20 [i6] mnMit££zmmnM&&m<Dft<g*7F 

[17] i6(^S2 0 4\ZXMTf£ft% 2^%DCT 
[18] 0 6GDS 2 1 3[ZXmn£tlZ 2&5t&DC 

[b 9 ] njfc^j i ict sawijflMsaujfeaort**:^ 

[110] ltiS«l^J;SS*iif«ffljiteaco8IEix4: 
JO [Hi] SlifeWKcJi^MBttllAUAa^iKiifr 







1 


CPU 


2 




3 


ROM 


4 




5 




1 1 




1 2 




1 3 




1 4 




1 5 




1 6 




1 7 




1 8 
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(14) 



<&f%¥-l 0-2 3 4 0 1 2 



( **" h ) 



s i 



S 2 



S 3 



S 4 



C 



END 



[B2] 



2 I- 



JBWfll 



3 1-4 
3 

3 2 
3 3 



ROM 

-4 



4 
4 



KB 



CPU 



1 2 



1 3 



1 4 



-14- 



(15) 



temW-l 0-234012 



[H3] 

I2©cpui izT&fti*Hzmxm®m&&m<Dto&£^T?u-*+- h 



=i+ 1 



S 0 1 0 



G4ED 



S 0 0 1 



JttJMIlWiS , [i=WL] 



soo 2 



S 0 0 3 



S 0 0 4 



S 0 0 5 



1 



S 0 G 6 



i = 1 



S 0 0 7 



5 



S 0 0 8 



N O 




0 0 9 



S011 



SO) 2 
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(16) 



ftmW-l 0-234012 



[i4] 



2 2 




1 7 



17] 



^ -^TtD CT ] 



S 3 0 1 



i =0 



S 3 0 2 



S 3 1 1 



W 



, x n *(2x+1) . 

i (*) = V 77 co * TJi ' 



S 3 0 3 



j =0 



$30 4 







W c (y)- 










► 






1 S 3 0 8 




r S 3 0 5 






C(i.j)= I XG(x t y) W,(x) Wi(y) 
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(17) 



ftfflW- 1 0-2 3 4 0 1 2 



[05] 

I4CDCPU i icrntT^ti-ssjS'iiH^ttais&a^rtS*^ 7P- *-*-b 



i= i+ 1 



S 1 0 8 



( X '~> ) 



S 1 0 1 



S 1 0 2 



S 1 0 3 



S 1 0 4 



N O 



S 1 0 5 



I =1 



S 1 0 6 



Sj -fi (C,) 



S 1 0 7 




S 1 0 9 



c 



END 



(a) 



1 0] 



ilCt 



2UDC7 




(h) 

UltiU »«B* 
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(18) 



ftffl^ 10-2340 12 



[IU6] 



S 2 0 1 



WHraSCU) [i=0 -7.1=0-7] 

i 



S 2 0 2 



S 2 0 3 



HI« <»«fi^) G(x,y) 
[x=O-(N-l),Y=0-{N-1)] 



S 2 0 4 



2»:7CDCTttfc*a 

~~T 



S 2 0 5 



i =0 



S 2 0 6 



S 2 0 7 



«c ijk )«S<i ,j)*»Jfc«ijH<D 



S 2 0 8 



C( i . J ) *Q j k 4»« fcC< i , j )<C£L iff 
tcg»*** 



S 2 1 0 



i - j + i 



2 0 9 



i = i + 1 




S 2 1 3 



j=0-(N-1)] £2&5taSDC T 



S 2 1 4 



**S#«i&*B«R(x,y) 

[x-O-(N-t),y=0-(W-l)J 



END 
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(19) 



nm^-l 0- 2 3 4 0 1 2 




imn] 
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1 



(20) 



0-234012 



[EI 9] 

mm* uc «t * mmnm taiasw * 7 q - * - h 



S 5 0 1 



S 5 0 2 



*JJl*i*®#R(x. y) 

£x=0~(N-1).Y=O-~(N-l)] 



S 5 0 3 



S 5 0 8 



j = j + 1 



S 5 1 0 



i = i + 1 



S 5 0 4 



i =0 



S 5 0 5 



j =0 

31 



S 50 6 



S'(i,i)-f(c(iJ))€l»ttir^> 



S 5 0 7 




5 0 9 



S 5 1 1 



S'(ij) [i=0<- 7, 



END 



7ay i/(Dffii% 

(72)31^ IT- (72) 

(72)^p^# 

#^jiii^jiwm c PJ^:iE:ji/hea4 3 4T@ i# 
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